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A23187 calcium ionophore 
amino acid transport and, 153 
pyruvate dehydrogenase and, 
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AAL toxins 
fumonisins and, 175-76 

Abdominal symptoms 
cystic fibrosis and, 118 
glycogen storage diseases 

and, 104 

ACC deaminase 

plant genetic engineering and, 
198, 206 

ACC oxidase 

plant genetic engineering and, 
197-98, 206 

ACC synthase 

plant genetic engineering and, 
206 

Acetate 

short-chain fatty acids and, 
218, 222-23, 225-27 

Acetazolamide 
taste disorders and, 412 

Acetic acid 
bovine milk fat digestion and, 

219 


Acetolactate synthase 
plant genetic engineering and, 


Acetylcholine 
chemosensory dysfunction 
and, 422-23 
tetrahydrobiopterin and, 280 
Acetylcholine-like substances 
smell disorders and, 413 
Acetyl-CoA 
cholesterol and, 356 
fatty acids and, 359, 370 
glycogen storage diseases 
and, 89 
pyruvate dehydrogenase and, 
498, 501-5, 507-10 
Acetyl-CoA carboxylase 
bovine somatotropin and, 447- 
48 
covalent flavoproteins and, 
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N-Acetylcysteine 
cystic fibrosis and, 124 
N-Acetylserotonin 
tetrahydrobiopterin and, 267- 
68 
Acetyl transferase 
plant genetic engineering and, 
208 


Achlorhydria 
aluminum and, 49 
Acid glucosidase deficiency 
dietary treatment and, 102 
Acidosis 
glycogen storage diseases 
and, 85 


Acquired immunodeficiency syr 
drome (AIDS) 
neopterin and, 269 
Across-fiber pattern theory 
smell disorders and, 420 
Actinomycin D 
bovine somatotropin and, 448 
Acyl-ACP thioesterase 
plant genetic engineering and, 
206 
Acyl carrier protein 
covalent flavoproteins and, 18 
plant lipids and, 200-1 
AcylCoA:cholesterol 
acyltransferase (ACAT) 
LDL-cholesterol levels and, 
374 
N-Acyltransferases 
fumonisins and, 177-79 
ADA exchanges 
glycogen storage diseases 
and, 96 
Adaptive regulation 
intestinal brush border and, 
150-52 
Adenoid hypertrophy 
smell disorders and, 416 
Adenosine 
bovine somatotropin and, 446 
glycogen storage diseases 
~~ and, 92 
Adenosine diphosphate (ADP) 
glycogen storage diseases 
and, 93 
nitrogen fixation and, 330-31 
pyruvate dehydrogenase and, 
503-4, 507, 510 
Adenosine triphosphate (ATP) 
aminophospholipid trans- 
locases and, 550 
covalent flavoproteins and, 22 
cystic fibrosis and, 120 
glycogen storage diseases 
and, 91-93 
nitrogen fixation and, 323- 
326 
pyruvate dehydrogenase and, 
503-7, 510 
selenoproteins and, 
S-Adenosy|methionine 
genetically engineered toma- 
toes and, 197 
Adenylate kinase | locus 
obesity and, 350 
Adeny! cyclase 
aluminum and, 56 
Adeny] ribonucleotides 
glycogen storage diseases 
and, 91 
Adipocytes 
bovine somatotropin and, 
443, 445-48 
obesity and, 350 


Adolescents 


blood pressure and, 250-51 


calcium and, 297-99 
cystic fibrosis and, 112, 114, 
118, 123, 126, 128, 130 
glycogen storage diseases 
and, 101 
Adoption studies 
obesity and, 338, 340-41, 346 
Adrenal cortical insufficiency 
chemosensory dysfunction 
and, 415-16 
B-Adrenergic agonists 
pyruvate dehydrogenase and, 
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Adults 
calcium and, 297-99, 304-5 
cystic fibrosis and, 112, 118, 
123, 126, 128, 130-31 
dietary fiber and, 304-5 
glycogen storage diseases 
and, 88, 101-2, 104 
LDL-cholesterol levels and, 
368 
obesity and, 340-45, 348 
osteoporosis and, 288-99, 300- 
5, 307 
oxygen and, 397 
phosphorus and, 305 
vitamin D and, 307 
Aflatoxins 
foods and, 168 
Africa 
sub-Saharan 
malnutrition and, 2, 6 
Ageusia 
classification of, 406 
Aging 
aluminum and, 52-53 
chemosensory losses and, 
406, 408, 414-20 
cystic fibrosis and, 125, 127- 
28, 131 
glycogen storage diseases 
and, 98, 101 
osteoporosis and, 288, 291, 
299-302, 310 
oxygen radicals and, 398 
B-Agonists 
cystic fibrosis and, 122 
Agrobacterium tumefaciens- 
based vectors 
plant transformation and, 192 
94 


AIB 
amino acid transport and, 
143, 152-55, 157 
AIDS 
see Acquired immunodefici- 
ency syndrome 
Alanine 
amino acid transport and, 
145, 151 
bovine somatotropin and, 
439 


covalent flavoproteins and, 22- 
23 
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smell disorders and, 413 
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Amino acid oxidase 
chemosensory dysfur 
id, 412-13 


covalent flavoproteins and, 
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Amino acids a 
bovine somatotropin and, 438- 
short-chain fatty acids and, 
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39, 444 
covalent flavoproteins and, 27 221 
cystic fibrosis and, 112, 114 Amphotericin B 
Zastric lipase and, 220 taste disorders and, 411 


Ampicillin 
taste disorders and, 4 
x-Amylase 
plant genetic engineering and, 
204, 206 
Amylo-! ,6-glucosidase 
y n storage diseases 
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Amyloidosis 
chemosensory dysfunction 
and, 415-16 
Amylopectin 
1etIC engineering and, 


ation and, 326 


and, 
fibrosis < 


d, 


age Ol 
inorg 
aluminun 
49 
Annexin VI 


chemosensory dysfunction 
and, 406 
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cystic fit nd, 116, 118 


DTOSIS and, 
i 3 127 
Anosmia 
classification of, 407 
Antacids 
aluminum and, 46, 56 
Antibiotics 
genes for resistance to, 193 
Antibodies 
monoclonal 
fumonisins and, 181 
neopterin and, 269 
polyclonal 
fumonisins and, 181 
selenoproteins and, 75 
Anti-caking agents 
aluminum and, 45 
Antifreeze proteins 
genetically engineered plants 
and, 198-99, 206 
Antioxidants 
carotenoids and, 564-73 
Antisense DNA 
plant genetic engineering and, 
198 
Antisense RNA 
obesity and, 351 





hypertension 
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Ascorbic @ 
see Vitamin C 
Ashkenazic Jews 


cystic fibrosis and 


itrogen fixation an 

protein and, 306 
\sparagine 

amino acid transport and 

gastric lipase and, 220 
Asparagus 

aluminum and, 44 
Aspartate 

amino acid transport and, 

149, 151 

Aspartic acid 

taste disorders and, 417 
Aspergillus flavus 

foods and, 168 
Astrocytes 

smell disorders and, 420 

tetrahydrobiopterin and, 269 
ATCC 25589 soil bacterium 

covalent flavoproteins and, 20 
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ge disea 


and, 269 
p. W3Agl 
flavoproteins 
spp 
chain fatty acids 
218 
Bacteroids 
nitrogen fixation and, 319 
Baking 
fumonisins and, 182 
Baking powder 
aluminum and, 44 
Balanced-peptide formula 
cystic fibrosis and, 130 
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short-chain fatt 


Biocytin 

covaie 
18 
Biopterin 

tetrahydrobiopterin and 

62, 265-66, 270 

Biotechnology 

foods and, 191-210 
Biotin 

free and bound forms of, 18 

glucokinase and, 485-86 
Biphosphonates 

osteoporosis and, 303 
Biscuits 

aluminum and, 44 
Black beans 

nitrogen fixation and, 320 
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Blastocyst 

amino acid transport and, 146 
Bleach 

fumonisins and, 182 
Bleeding 

glycogen storage diseases 

and, 93 

Bleomycin 

taste disorders and, 411 
Blood 

aluminum and, 48, 50 

prostaglandins and, 246 

short-chain fatty acids and, 


tetrahydrobiopterin and, 266 
Blue-green algae 
nitrogen fixation and, 319, 
326, 328 
B-lymphocytes 
amino acid transport and, 139 
Body fat 
excess 
genetics of, 340-42 
Body mass index (BMI) 
obesity and, 340-42, 346-48, 
350 
Boiling 
fumonisins and, 182, 183 
Bone 
aluminum and, 50, 52-53 
glycogen storage diseases 
and, 94 
osteoporosis and, 287-11 
Bone Gla protein (BGP) 
vitamin K and, 309 
Bone marrow 
selenoproteins and, 77 
tetrahydrobiopterin and, 266 
Borage oil 
hypertension and, 246 
Bovine growth hormone 
milk production and, 210 
Bovine serum albumin (BSA) 
short-chain fatty acids and, 
Bovine somatotropin (bST) 
lactation and 
adipose tissue, 445-48 
background information on, 
437-39 
bioenergetics, nutrition, 
and animal well-being, 
441-42 
hepatocytes, 449 
homeorhesis, 442, 450, 454 
integration, 452-54 
mammary gland, 449-52 
mechanisms of action, 442- 
52 


milk and milk components, 
439-41 

production responses, 439- 
42 


whole body metabolism, 
3-45 


Bowel obstruction 
cystic fibrosis and, 112, 115 
Bradyrhizobium japonicum 
nitrogen fixation and, 324, 


Brain 
aluminum and, 50, 52-55 


amino acid transport and, 
145, 147-49 
equine leucoencephalomalacia 
and, 172 
glycogen storage diseases 
and, 88, 104 
iron deficiency and, 522 
pyruvate dehydrogenase and, 
509, 512-13 
tetrahydrobiopterin and, 269 
Bran 
aluminum and, 44 
calcium and, 304-5 
short-chain fatty acids and, 
219, 223, 228-29 
Branching enzyme 
glycogen storage diseases 
and, 104 
Brassica rapa 
desaturase and, 200 
stearate and, 200 
Brazil 
legumes and, 320 
Brazil nut 
plant genetic engineering and, 
205-6 
Bread 
aluminum and, 44 
calcium and, 304 
glycogen storage diseases 
and, 99-100 
Britain 
calcium and, 298 
Broad beans 
nitrogen fixation and, 320 
Bromocriptine 
bovine somatotropin and, 450 
Bromoxynil 
plant genetic engineering and, 
208 


Bronchial asthma 
smell disorders and, 416 
Bronchodilators 
inhaled 
cystic fibrosis and, 122 
Brush border membrane 
intestinal 
amino acid transport and, 
147, 150-52 
Butter 
cystic fibrosis and, 115 
Butyrate 
absorption and metabolism of, 


colon cancer and, 228-30 

microbial fermentation and, 
218 

trophic effects of on colonic 
mucosa, 227 

Butyric acid 

bovine milk fat digestion and, 

219-20 


ce 


C3H-10T1/2 cells 
amino acid transport and, 154 
C18 series fatty acids 
plant genetic engineering and, 
200-1 


Ca?+ 
aluminum and, 54 


cell function and, 544 
pyruvate dehydrogenase and, 
503-4, 512 
sphingolipids and, 180 
Cabbage 
aluminum and, 44 
Calcitonin 
extracellular fluid Ca“ and, 
osteoporosis and, 303 
Calcitriol . 
extracellular fluid Ca“ and, 
296 
phosphorus and, 305 
vitamin D and, 308 
Calcium 
aluminum and, 46, 48, 50-51, 


bovine somatotropin and, 
445 


cystic fibrosis and, 119 

fumonisins and, 171, 180 

glycogen storage diseases 
and, 98 

osteoporosis and, 290-302 

pyruvate dehydrogenase and, 
509 


requirement for, 295-96 
smell disorders and, 420 
Calgene Inc. 
plant genetic engineering and, 
207-9 


Caloric intake 
amino acid transport and, 157 
cystic fibrosis and, 115, 119, 
122, 126, 128, 130 
genetics of obesity and, 348- 
49 


glycogen storage diseases 
and, 94, 96, 98, 102, 
105-6 
Calves 
short-chain fatty acids and, 


220 
CaMV 35S 
genetically engineered toma- 
toes and, 196 
Canada 
cystic fibrosis and, 115, 130- 
2 
fumonisins and, i82 
genetics of obesity and, 341- 
43, 345-46, 348 
nutrition programs and, 3 
Cancer 
aflatoxins and, 169 
butyrate and, 228-30 
carotenoids and, 573-75, 578- 
80 
chemosensory losses and, 408- 
9 


fumonisins and, 169, 173-74, 


179 
high-fat diet and, 320-21 
oxygen radicals and, 398 
pterins and, 269 
selenium and, 67 
Canola oil 
hypertension and, 246 
Caproate 
microbial fermentation and, 
218 





Caproic acid 
bovine milk fat digestion and, 
219-20 
Captopril 
taste disorders and, 409, 412, 
Carbamazepine 
taste disorders and, 412 
Carbimazole 
chemosensory dysfunction 
and, 412-13 
Carbohydrate 
cystic fibrosis and, 115 
glycogen storage diseases 
and, 87, 96-98, 100 
nitrogen fixation and, 326 
pyruvate dehydrogenase and, 
501-3 
Carbonated beverages 
glycogen storage diseases 
and, 99-100 
Carbon dioxide (CO2) 
bovine somatotropin and, 449 
cystic fibrosis and, 119 
glycogen storage diseases 
and, 95 
microbial fermentation and, 
218 
plant genetic engineering and, 
201-2 


pyruvate dehydrogenase and, 
498, 500 
Carbon tetrachloride 
amino acid transport and, 149 
Carcinoembryonic antigen (CEA) 
short-chain fatty acids and, 
229 


Cardiac failure 
glycogen storage diseases 
and, 85, 101 
Cardiolipin 
cell function and, 542 
Cardiomegaly 
glycogen storage diseases 
and, 103 
Carmustine 
taste disorders and, 411 
Carotenoids 
actions of, 563 
anticarcinogenesis, 575, 
578-80 
in vitro antioxidant actions, 
564-71 
in vivo antioxidant actions, 
571-73 
protection against 
genotoxicity and anti 
malignant transforma- 
tion, 573-77 
animal studies and, 578-80 
associations with, 563, 580 
biological membranes and, 
568-71 
cells and, 571 
cystic fibrosis and, 126 
functions of, 563-64 
future research on, 580-81 
homogeneous solutions and, 
564-65 
human studies and, 580 
lipoproteins and, 567-68 
liposomes and, 566-67 


oxygen pressure and, 565 
structures of, 563, 565-66 
tocopherols and, 566 
Casein 
bovine somatotropin and, 450- 
51 
Cassava 
plant genetic engineering and, 
208 
Castration 
chemosensory dysfunction 
and, 414 
osteoporosis and, 290, 300 
Catabolism 
glycogen storage diseases 
and, 94, 106 
Catecholamines 
bovine somatotropin and, 445- 
46 
hypertension and, 254 
iron deficiency and, 522 
tetrahydrobiopterin and, 280 
Cations 
amino acid transport and, 139- 
40, 146 
covalent flavoproteins and, 18 
Cats 
short-chain fatty acids and, 
0) 
Caucasians 
osteoporosis and, 295, 306 
protein and, 306 
Cauliflower 
aluminum and, 44 
Cecum 
short-chain fatty acids and, 
218, 224-27 
Cefamandole 
taste disorders and, 411 
Celery seed 
aluminum and, 44 
Cell cycle 
amino acid transport and, 155 
Cell function 
lipids and, 539-53 
Cell-mediated immunity 
tetrahydrobiopterin and, 269- 
79 


Cell proliferation 
amino acid transport and, 152- 
55 


fumonisins and, 179 
short-chain fatty acids and, 
ry 


tetrahydrobiopterin and, 266- 
69 
Cellular glutathione peroxidase 
(cGSH-Px) 
selenoproteins and, 67-68, 
70, 73-78 
Cellulases 
short-chain fatty acids and, 
230 
Cellulose 
short-chain fatty acids and, 
218-19, 223, 228 
Central America 
legumes and, 320 
Central nervous system (CNS) 
amino acid transport and, 
145, 148 
fumonisins and, 172 
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Ceramides 
cell function and, 541-42, 
Ceramide synthases 
fumonisins and, 177 
Cerebrum 
equine leucoencephalomalacia 
and, 172 
Ceruloplasmin 
cystic fibrosis and, 124 
CFTR gene 
cystic fibrosis and, 112-13, 
120 
Cheeks 
taste and, 407 
Cheese 
aluminum and, 44-45 
Chemolithotrophic metabolism 
nitrogen fixation and, 326 
Chemosensory dysfunction 
aging and, 406, 415-20 
Alzheimer’s disease and, 408, 
410, 421-22 
classification of, 406-7 
clinical evaluation of 
medical imaging, 410 
patient history, 409 
physical examination, 409- 
10 
psychophysical testing, 410 
diseases and, 408, 414-16 
drugs and, 408-14 
environmental pollution and, 
408, 422-25 
treatment or compensation 
for, 423, 425 
types of , 408-9 
Chickens 
fumonisins and, 173, 179 
Chickpeas 
nitrogen fixation and, 320 
Chicks 
aluminum absorption and, 52 
fumonisins and, 173 
Children 
blood pressure and, 251 
calcium and, 296-98, 303 
cystic fibrosis and, 112, 114- 
15, 119, 124-32 
food distribution problems 
and, 9-10 
glycogen storage diseases 
and, 85, 89-90, 94-97, 
99-104 
iron deficiency and, 523-34 
nutrition programs and, 3 
obesity and, 340-45, 348, 350 
PUFAs and, 251 
pyruvate dehydrogenase and, 
512 
worm loads and, 10 
Chile 
direct nutrition programs and, 
+ 


n-Chimaerin 

protein kinase C and, 548 
Chimpanzees 

calcium and, 299 
Chinese hamster ovary (CHO) 

cells 
amino acid transport and, 
138 


tetrahydrobiopterin and, 269 
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Chitinases 
plant genetic engineering and, 
209 
Chloramphenicol acetyl transfer- 
ase (CAT) 
winter flounder antifreeze pro- 
tein and, 199 
Chlorhexidine digluconate 
mouth rinses 
taste disorders and, 412 
Chloride 
blood pressure and, 245 
channels 
CFTR and, 113, 120 
Chlormezanone 
taste disorders and, 412 
Chlorobium spp 
flavocytochromes c and, 37 
Chlorobium thiosulfatophilum 
covalent flavoproteins and, 20 
Chlorocarbonylcyanide 
phenylhydrazone (CCCP) 
nitrogen fixation and, 331 
Chlorpheniramine maleate 
aste disorders and, 411 
Chorda tympani 
damage to 
taste disorders and, 415 
Clostridium pasterianum 
nitrogen fixation and, 319, 
399 
Cholestasis 
cystic fibrosis and, 125 
Cholesterol 
cell function and, 540, 542 
glycogen storage diseases 
and, 87, 89, 98 
low-density lipoprotein and, 
55 


Cholesterol oxidase 
covalent flavoproteins and, 
20, 31 
Cholestery! esters 
hepatic 
low-density lipoprotein 
and, 356, 362, 368 
70, 372-73 
Choline oxidase 
covalent flavoproteins and, 
20, 27, 35-36 
Chromatin 
butyrate and, 229 
Chromatium spp 
covalent flavoproteins and, 20 
flavocytochromes c and, 37 
Chronic lymphocytic leukemia 
(CLL) 
amino acid transport and, 139 
Chymotrypsin 
cystic fibrosis and, 126 
8-CI-FAD 
covalent flavoproteins and, 
,”7 
Cinnamon 
aluminum and, 44 
Ciprofibrate 
protein kinase C and, 547 
Cirrhosis 
cystic fibrosis and, 118 
glycogen storage diseases 
and, 85, 103-4 


pyruvate dehydrogenase and, 
513 


smell disorders and, 416 
13-cis-retinal 

free and bound forms of, 18 
‘itral 

smell disorders and, 418 
*itrate 

aluminum and, 48-51, 54 

covalent flavoproteins and, 2 
Citric acid 

aluminum and, 46, 49-51 

pyruvate dehydrogenase and, 

509 

-Citrulline 


nitric oxide synthase and, 274- 


76 
‘itrus fruits 
genetically engineered, 198, 
204 
| 


short-chain fatty acids and, 
999 . 


‘laudication 
intermittent 
oxygen and, 396 
‘lofibrate 
glycogen storage diseases 
and, 89-90 
taste disorders and, 411 
‘lostridium sticklandii 
glycine reductase complex 
and, 66 
Clover 
nitrogen fixation and, 321 
‘LUSTAL program 
amino acid transport and, 
42 
‘oal 
chemical fixation of Nz and, 
318 
CoASH 
pyruvate dehydrogenase and, 
503 
Cobalamin 
see Vitamin B)2 
Cocaine hydrochloride 
smell disorders and, 413 
Coconut oil 
hydrogenated 
cholesterol and, 367 
Codeine 
smell disorders and, 413 
Cod-liver oil 
hypertension and, 246, 253 
Coenzyme A 
free and bound forms of, 18 
plant lipids and, 200 
Coffee 
smell disorders and, 418 
Cognitive function 
iron deficiency and, 521-35 
Cola 
canned 
as aluminum source, 44 
‘olchicine 
short-chain fatty acids and, 
997 
taste disorders and, 411 
old tolerance 
genetically engineered plants 
and, 198-99 


Colipase 
cystic fibrosis and, 116-17 
short-chain fatty acids and, 
221 


glycogen storage diseases 
and, 93 
Colon 
cancer 
butyrate and, 228-30 
dietary fiber and, 217 
high-fat diet and, 321 
cystic fibrosis and, 118 
dietary fiber and, 304 
protein kinase C and, 550-51 
short-chain fatty acids and, 
221-22, 224, 226-28 
Computed tomography (CT) 
chemosensory losses and, 410 
Conconavalin A (ConA) 
tetrahydrobiopterin and, 270 
Congenital adrenal hyperplasia 
taste disorders and, 415 
Constipation 
cystic fibrosis and, 118 
Copper 
aluminum and, 46 
cystic fibrosis and, 124 
osteoporosis and, 289-90, 310 
Copy DNA (cDNA) 
cGSH-Px, 68 
dimethylglycine dehydroge- 
nase, 27 
gastric lipase, 220 
glucokinase, 472 
lipoprotein lipase, 219 
pyruvate dehydrogenase, 500 
selenoprotein, 67-69 
transporter protein, 138, 140 
Copy RNA (cRNA) 
transporter protein, 140 
Corn 
aluminum and, 44 
fumonisins and, 167-79, 181- 
83 
genetically engineered, 193, 
199, 206 
nitrogen fixation and, 321 
Corn oil 
hypertension and, 253-54 
Corn syrup 
glycogen storage diseases 
and, 99 
Cornstarch 
glycogen storage diseases 
and, 95, 97, 99-100 
Cortex 
taste signals and, 407 
Corticosteroids 
obesity and, 351 
smell disorders and, 420 
Corynebacterium sp. P-1 
sarcosine oxidase and, 36 
Corynebacterium sp. U-96 
covalent flavoproteins and, 20 
Costa Rica 
iron deficiency anemia and, 
525, 527 
Cosuppression 
gene inactivation and, 195-96 
Coughing 
cystic fibrosis and, 118, 123 





Cowpeas 
nitrogen fixation and, 320 
Cows 
aflatoxin B; and, 168 
osteoporosis and, 310 
short-chain fatty acids and, 
219-26 
somatotropin and lactation in, 
38-54 
Crackers 
glycogen storage diseases 
and, 99-100 
Cramping 
cystic fibrosis and, 118 
glycogen storage diseases 
and, 85, 104-5 
Cranial nerves 
taste signals and, 407-8 
Cream substitute 
powdered 
aluminum and, 44 
Creatinine kinase 
glycogen storage diseases 
and, 103, 105 
p-Cresol methylhydroxylase 
covalent flavoproteins and 
20, 38-39 
Cretinism 
taste disorders and, 415 
Crithidia fasiculata 
tetrahydrobiopterin and, 261- 
62, 266, 280 
Criticare HN 
glycogen storage diseases 
and, 96 
Crohn’s disease 
oral 
taste disorders and, 415 
Crouzon’s syndrome 
smell disorders and, 416 
CTP:choline-phosphate 
cytidylyltransferase 
protein kinase C and, 548 
Cucumbers 
aluminum and, 44 
Cushing’s syndrome 
chemosensory dysfunction 
and, 415-16 
Cyanide 
aluminum and, 48 
Cyanobacteria 
heterocysts and, 326, 328 
nitrogen fixation and, 319, 
26, 328 


Cyclic adenosine monophos- 
phate (cAMP) 
amino acid transport and, 152 
CFTR and, 113, 120 
short-chain fatty acids and, 
Cyclic adenosine monophos- 
phate (cAMP) phos- 
phodiesterase 
bovine somatotropin and, 446 
Cyclodextrin glycosyltransferase 
plant genetic engineering and, 
204, 206 
Cycloheximide 
amino acid transport and, 143- 
44, 152, 154 
Cyclooxygenase enzymes 
blood pressure and, 246-47 


Cyclopiazonate oxidocyclase 
covalent flavoproteins and, 
20, 30 
Cynomolgus monkeys 
cholesterol and, 361-62 
Cysteine 
amino acid transport and, 145 
cystic fibrosis and, 124 
fumarate reductase and, 33 
gastric lipase and, 220 
plant genetic engineering and, 
205 


selenoproteins and, 66, 70- 
73,77 


Cysteiny! residues 
flavoproteins with flavin 
bound to, 37-38 
“ystic fibrosis 
chemosensory dysfunction 
and, 415-16 
deficits of essential nutrients 
in, 124 
essential fatty acid defi- 
ciency, 124-25 
fat-soluble vitamins, 123-24 
trace metal deficiencies, 124 
water-soluble vitamins, 123 
gene for, 112-13, 119-20 
general features of, 112-14 
nutritional evaluation and ther- 
apy for 
age-related nutritional 
guidelines, 127-28 
biochemical parameters, 
126-27 
clinical parameters, 125-26 
nutritional intervention in 
long-term studies, 130-33 
short-term studies, 129-30 
overview of nutritional prob- 
lems in, 114-16 
pathogenesis of energy imbal- 
ance 
energy expenditure and me- 
tabolism, 119-22 
energy intake, 118-19 
energy losses, 116-18 
pathogenesis of an energy 
deficit, 122-23 
Cytochalasin B 
amino acid transport and, 
154 
Cytochrome b 
covalent flavoproteins and, 
18 
Cytochrome ¢ 
aluminum and, 56 
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transformylase and, 277 
Diet 
calcium and, 293-98 
cholesterol and, 355-77 
fatty acids and, 355-77 
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trophic effects of on colon 
mucosa, 227-28 
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indoleamine dioxygenase and, 

273 


nitric oxide synthase and, 275- 
7 


Flavinylation covalent flavopro- 
teins 
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histidyl(N1)-8a-flavin link- 
age and, 29-32 
histidyl(N3)-8a-flavin link- 
age and, 32-36 
flavoprotein with tyrosyl(O)- 
8a-flavin linkage, 38-39 
introduction to, 17 
Flavocytochromes c 
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chemistry of fumonisins 
and related com- 
pounds, 175-76 
detection and occurrence of 
fumonisins, 181-83 
inhibition of sphingolipid 
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covalent flavoproteins and, 
20, 36 


Glucose 
aluminum and, 48 
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short-chain fatty acids and, 
Glutamine pyrophosphate-ribose 
phosphate amidotransferase 
ycogen storage diseases 
and, 91 
Glutamine synthetase 
amino acid transport and, 
149 
Glutathione 
thyroid function and, 69 
Glyceraldehyde 3-phosphate 
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glycogen storage diseases 
and, 90 
Glycine reductase complex 
protein A of, 66 
Glycocholate 
cystic fibrosis and, 117 
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Hemothorax 
oxygen and, 396 
Hepatic adenomas 
glycogen storage diseases 
and, 87, 94, 101 
Hepatic Aid II 
glycogen storage diseases 
and, 102 
Hepatic carcinoma 
glycogen storage diseases 
and, 94 
Hepatic decompensation 
cystic fibrosis and, 125 
Hepatic zonal heterogeneity 
amino acid transport and, 149- 
50 


Hepatitis 
acute viral 
smell disorders and, 416 
Hepatobiliary disease 
cystic fibrosis and, 116, 126 
Hepatocytes 
amino acid transport and, 
138, 140-41, 144-46, 
148-50, 152-55 
bovine somatotropin and, 449 
fumonisins and, 177 
glucokinase and, 478-81, 483- 
6 


8 
LDL-cholesterol levels and, 
358, 369-70, 377 
short-chain fatty acids and, 
272.22 


Hepatoma cells 
amino acid transport and, 140- 
41, 145-46, 155 
Hepatomegaly 
glycogen storage diseases 
and, 85, 103 
Hepatosplenomegaly 
glycogen storage diseases 
and, 85, 104 
HepG2 cells 
amino acid transport and, 146 
Herbicides 
genes for resistance to, 193, 
208-9 


Herbs 

aluminum and, 43-45 
Heredity 

osteoporosis and, 288, 290-91 
Heterocysts 

nitrogen fixation and, 326, 


Hexamethylene bisacetamide 
tetrahydrobiopterin and, 266- 
67 


Hexetidine 
taste disorders and, 411 
Hexokinases 
mammalian glucokinase and, 
464-91 





Hexose monophosphate shunt 
glycogen storage diseases 
and, 9 
Hexoses 
plant genetic engineering and, 
202 


High-carbohydrate diet 
cystic fibrosis and, 115 
High-density lipoproteins 
(HDLs) 
reverse cholesterol transport 
and, 357 
High-fat diet 
cancer and, 320-21 
coronary heart disease and, 
320 


High-pressure liquid chromatog- 
raphy (HPLC) 
fumonisins and, 182 
High-protein diet 
glycogen storage diseases 
and, 102, 104-6 
High-starch diet 
glycogen storage diseases 
and, 95, 97, 104 
Hindgut 
short-chain fatty acids and, 


Hip 
fracture of 
nutrition and, 310-11 
Hippocampus 
pyruvate dehydrogenase and, 
50° 


smell disorders and, 408, 
Histidine 


amino acid transport and, 
138, 145-46, 150, 156 


covalent flavoproteins and, 19- 


25, 29-32, 32-36 
Histones 
butyrate and, 229 


see Human immunodeficiency 
virus 
HLA system 
class I loci of 
obesity and, 350 
HMG-CoA reductase 
short-chain fatty acids and, 
224-25 
HMG-CoA synthase 
short-chain fatty acids and, 
224-25 
Hogs 
short-chain fatty acids and, 
220 


Homology targeted gene inacti- 
vation 
plants and, 195 
Homo sapiens 
short-chain fatty acids and, 
218 


Hormones 

amino acid transport and, 
143, 145 

glycogen storage diseases 
and, 

osteoporosis and, 291, 293 

pyruvate dehydrogenase com- 
plex and, 509, 511-12 


Horses 
fumonisins and, 172, 177-78, 
182 
short-chain fatty acids and, 
oie) 


HTC cells 
amino acid transport and, 
145 


Human immunodeficiency virus 
(HIV) 
smell disorders and, 416 
Hunter-gatherers 
contemporary 
calcium and, 299 
hup gene 
nitrogen fixation and, 324 
Hydrazine 
nitrogen fixation and, 321 
Hydrocortisone 
taste disorders and, 411 
Hydrogen (H2) 
chemical fixation of N2 and, 
318, 326 
microbial fermentation and, 


Hydrogen peroxide 

cGSH-Px and, 68 
Hydromorphone hydrochloride 

smell disorders and, 413 
Hydroperoxides 

cGSH-Px and, 68 
B-Hydroxybutyrate 

pyruvate dehydrogenase and, 

512 


Hydroxylamine 
nitrogen fixation and, 321 
3-Hydroxy-3-methy!lglutary] 
CoA reductase 
glycogen storage diseases 
and, 89 
Hydroxy nicotine oxidase 
covalent flavoproteins and, 2 
23, 25, 27-28, 33-35 
Hydroxyproline 
phosphorus and, 305 
vitamin K and, 309 
5-Hydroxytryptophan 
tetrahydrobiopterin and, 265 
Hypergeusia 
classification of, 406 
Hyperglycemia 
glycogen storage diseases 
and, 99 
Hyperketonemia 
glycogen storage diseases 
and, 
Hyperlipidemia 
glycogen storage diseases 
and, 87, 89-90, 93, 95, 
101 
Hyperosmia 
classification of, 407 
Hyperphenylalaninemia 
tetrahydrobiopterin and, 265- 
66 


Hyperphosphatemia 
aluminum and, 51 
Hypertension 
background information on, 
243-45 
n-3 fatty acids and, 247-48, 
253-56 


SUBJECT INDEX 601 


n-6 fatty acids and, 245-53, 
255-56 
prostaglandins and, 245-56 
taste disorders and, 406, 409, 
412-13, 415, 423 
Hyperuricemia 
glycogen storage diseases 
and, 87, 90-93, 95, 103 
105 
Hyphomicrobium X 
covalent flavoproteins and, 
20 


Hypoalbuminemia 
cystic fibrosis and, 127 
Hypogeusia 
classification of , 406 
Hypoglycemia 
glycogen storage diseases 
and, 85, 87-88, 91, 93, 
98-99, 101, 103 
taste disorders and, 412 
Hypogonadotropic hypogonadism 
smell disorders and, 416 
Hypomagnesia 
cystic fibrosis and, 124 
Hypophosphatemia 
glycogen storage diseases 
and, 92-93 
Hypophysectomy 
chemosensory dysfunction 
and, 414 
Hyposmia 
classification of, 407 
Hypothalamus 
chemosensory dysfunction 
and, 407-8, 420 
Hypothyroidism 
chemosensory dysfunction 
and, 415-16 
Hypotonia 
glycogen storage diseases 
and, 85, 101, 104 


I 


Idoxuridine 
taste disorders and, 412 
IGF-binding proteins 
bovine somatotropin and, 451- 
54 
lieum 
cystic fibrosis and, 118, 123 
Immune function 
cystic fibrosis and, 123 
fumonisins and, 173 
tetrahydrobiopterin and, 269- 
77 


vitamin D and, 308 
India 
direct nutrition programs and, 


iodine deficiency and, 2 

iron deficiency anemia and, 

legumes and, 320 
Indoleacetic acid 

fumonisins and, 171 
Indoleamine dioxygenase 

tetrahydrobiopterin and, 272- 

74 


Indomethacin 
hypertension and, 244, 247 
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Indonesia 
iron deficiency anemia and, 
525, 530 
Infant formulas 
aluminum and, 46 
cystic fibrosis and, 128 
glycogen storage diseases 
and, 96-97 
Infants 
cystic fibrosis and, 119-20, 
127-28, 131 
glycogen storage diseases 
and, 85, 95-97, 101, 103- 
4 
iron deficiency and, 523-26, 
528-30, 532-35 
LDL-cholesterol levels and, 


36 

oxygen and, 398 

pyruvate dehydrogenase and, 
512 


taste and, 407 
Infection 

cystic fibrosis and, 124 

taste disorders and, 415 
Infertility 

cystic fibrosis and, 112 
Inflammation 

initiation of 

oxygen radicals and, 386, 


Influenza-like infections 
chemosensory dysfunction 
and, 415-16 
Inosine 
glycogen storage diseases 
and, 91-92 
Insulin 
bovine somatotropin and, 445- 
. 451 
glucokinase and, 483-84 
glycogen storage diseases 
and, 88, 94, 98 
pyruvate dehydrogenase and, 
506, 509, 511-12 
Insulin-like growth factor I (IGF- 
I) 
bovine somatotropin and, 
448, 451-54 
Insulin-like growth factor II 
(IGF-II) 
bovine somatotropin and, 
448, 451-54 
Interferon y (IFNy) 
pterins and, 269-74, 278 
Interleukin 1 (IL-1) 
amino acid transport and, 152- 
53 
Interleukin 2 (IL-2) 
pterins and, 270 
Interleukin 6 (IL-6) 
amino acid transport and, 153 
International nutrition policy 
efforts in, 2-15 
Intestines 
aluminum and, 48-51 
amino acid transport and, 150- 
52 
bovine somatotropin and, 443 
cholesterol and, 356, 359, 361 
cystic fibrosis and, 112, 116- 
18, 124-25 


dietary fiber and, 303-4 

indoleamine dioxygenase and, 
272-73 

LDL-cholesterol levels and, 
363-64 


protein kinase C and, 550 
short-chain fatty acids and, 
218-19, 224-26, 28, 230 
Intrauterine growth retardation 
(IUGR) 
amino acid transport and, 157 
Invertase 
plant genetic engineering and, 
202, 206 
lodacetamide 
covalent flavoproteins and, 
23, 38 
Iodine 
deficiency 
developing countries and, 2- 


lodothyronine 5’-deiodinase 
type I 
selenoproteins and, 69, 74, 
77 


Ion channel proteins 
amino acid transport and, 148 
Ionizing radiation 
chemosensory dysfunction 
and, 414 
Ireland 
calcium and, 298 
Iringa 
direct nutrition programs and, 
2, 10 
Iron 
aluminum and, 54-55, 
cystic fibrosis and, 127 
nitrogen fixation and, 322, 
tetrahydrobiopterin and, 262 
Iron deficiency anemia 
cognitive function and, 521-35 
cystic fibrosis and, 124 
developing countries and, 2 
Iron sorbitex 
taste disorders and, 412 
Iron-sulfur protein 
nitrogen fixation and, 327 
Isobutyrate 
microbial fermentation and, 
218 
Isocitrate 
covalent flavoproteins and, 25 
Isoleucine 
glycogen storage diseases 
and, 105 
Isovalerate 
microbial fermentation and, 
Israel 
cystic fibrosis and, 113 
Italy 
PUFAs and, 250-51 
J 
Japan 
calcium and, 298 


Java 
iron deficiency anemia and, 


Jejunum 
aluminum and, 48 
cystic fibrosis and, 117 
short-chain fatty acids and, 
228 


Jimsonweed 
fumonisins and, 171 
Juices 
glycogen storage diseases 
and, 98-100 
plant genetic engineering and, 
204 


K 


Kt 
short-chain fatty acids and, 
Kale 
calcium and, 304 
Kallman’s syndrome 
smell disorders and, 416 
Kanamycin 
resistance 
plant transformation and, 
193, 207-8 
Kenya 
nutrition programs and, 14 
a-Keto-acid dehydrogenase 
pyruvate dehydrogenase multi- 
enzyme complex and, 497 
a-Ketobutyric acid 
genetically engineered toma- 
toes and, 198 
Ketones 
bovine somatotropin and, 449 
glycogen storage diseases 
and, 85 
pyruvate dehydrogenase and, 
502-3, 508-9 
short-chain fatty acids and, 
Kidney beans 
nitrogen fixation and, 320 
Kidney Gla protein 
vitamin K and, 309 
Kidneys 
aluminum and, 51-55 
amino acid transport and, 
143, 150, 154 
blood pressure and, 245-47, 
251-52, 254 
bovine somatotropin and, 443 
calcitriol and, 305 
calcium and, 292, 303 
failure of 
smell disorders and, 416 
fumonisins and, 174, 178-80 
glycogen storage diseases 
and, 84, 86, 94-95, 101 
PUFAs and, 245-47, 251-52, 
254 
selenoproteins and, 68-69, 76- 
77 


vitamin D and, 307-8 
Klebsiella pneumoniae 
nitrogen fixation and, 329 
Klebsiella spp. 
cyclodextrin 
glycosyltransferase and, 
204, 206 
nitrogen fixation and, 319 





Korsakoff’s syndrome 

smell disorders and, 416 
Kpnl morph 2 

D-loop region 

obesity and, 350 

Krebs cycle 

iron deficiency and, 522 
Kynurenine 

indoleamine dioxygenase and, 


nitric oxide synthase and, 2 


a-Lactalbumin 
bovine somatotropin and, 
51 
Lactate 
aluminum and, 54 
glycogen storage diseases 
and, 87-90, 105 
Lactation 
bovine somatotropin and, 43 
54 


Lactic acid 
aluminum and, 51 
glycogen storage diseases 
and, 87-89, 93-94, 97 
pyruvate dehydrogenase and, 
512 


b-Lactoglobulin 
short-chain fatty acids and, 
” 


Lactulose 
short-chain fatty acids and, 
225 
Large intestine 
short-chain fatty acids and, 
218-19 
Laryngectomy 
chemosensory dysfunction 
and, 415-16 
Latin America 
government child-feeding pro- 
grams and, 9 
Lead 
aluminum and, 51 
Leavening agents 
aluminum and, 45 
Leghemoglobin 
nitrogen fixation and, 326 
Legumes 
aluminum and, 44 
nitrogen fixation and, 319 
Lemna minor L 
fumonisins and, 171 
Lemon juice 
aluminum and, 50 
Lentils 
nitrogen fixation and, 320 
Leprosy 
chemosensory dysfunction 
and, 415-16 
Lettuce 
aluminum and, 44 
Leucine 


amino acid transport and, 138- 


39, 148, 151-52 
bovine somatotropin and, 438- 
39 


covalent flavoproteins and, 27 


glycogen storage diseases 
and, 105 
Leucocytes 
glycogen storage diseases 
and, 91, 102 
protein kinase C and, 552 
Leucyl-tRNA 
amino acid transport and, 138 
Leukemia 
amino acid transport and, 139 
Leukotrienes 
cytochrome P450s and, 394 
Levamisole 
taste disorders and, 411 
Levodopa 
taste disorders and, 412 
Lidocaine 


taste disorders and, 4 


gen fixation and, 320 


rosis and, 11 


1 storage diseases 
‘ 85 

Lipid peroxidation 
carotenoids and, 568-70 
phGSH-Px and, 69 
PUFAs and, 255 

Lipids 
cell function and, 539-53 
cystic fibrosis and, 124 
flickering clusters and, 542 
glycogen storage diseases 
: ind, 87 


01 


89-90, 93, 95, 


physiochemical properties of, 
541-42 
plant genetic engineering and, 
199-201 
protein kinase C and, 543-50 
proteins and, 542 
second messengers and, 543, 
selenoproteins and, 69 
Western diet and, 358-60 
a-Lipoic acid 
free and bound forms of, 18 
Lipopolysaccharide (LPS) 
pterins and, 270, 272, 278 
Lipoprotein lipase 
bovine milk fat digestion and, 
219-20 i 
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Lipoproteins 
carotenoids and, 567-68 
glycogen storage diseases 
and, 90 
Liposomes 
carotenoids and, 566-67 
Liposyn 
hypertension and, 252 
Lips 
taste and, 407 
Liquid chromatography 
fumonisins and, 181 
Lithium 
amino acid transport and, 146 
taste disorders and, 412 
Liver 
aflatoxins and, 169 
aluminum and, 52-53 
amino acid transport and, 
138, 140-41, 143, 145- 
46, 148-56 
bovine somatotropin and, 443 
44, 448-49 452 
cancer 
protein kinase C and, 551 
cGSH-Px and, 68, 70, 76-77 
cholesterol and, 356-58, 360- 
62 
ent flavoproteins and, 20- 
8 


covale 


cystic fibrosis and 


118, 123 


diacylglycerol an 
disease 
smell disorders 
umonisins and, | 
sO 
glucokinase and, 
81, 483-90 
glycogen storage diseases 
and, 84-87, 89-91, 94 
95. 102-4 
indoleamine dioxygenase and, 
lipids and, 540 
LDL-cholesterol levels and, 
362-64, 368-74, 376-77 
pyruvate dehydrogenase and, 
501, 505, 508-9, 513 
selenoproteins and, 69, 76-78 
short-chain fatty acids and, 
222-26 
LLC-PK cells 
amino acid transport and, 154 
Lovastatin 
glycogen storage diseases 
and, 89 
Low-density lipoproteins (LDLs) 
carotenoids and, 567-68 
cholesterol and, 355-7 
dietary fiber and, 223 
Low-fat diet 
cystic fibrosis and, 115 
glycogen storage diseases 
and, 89-90 
Lungs 
aluminum and, 52 
cancer of 
cytochrome P450s and, 394 
high-fat diet and, 321 
cystic fibrosis and, 11 
116, 118-25, 1 
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eGSH-Px and, 68 
fumonisins and, 172-73, 178- 


indoleamine dioxygenase and, 


tetrahydrobiopterin and, 266 
Lupines 
nitrogen fixation and, 320 
Lymphocytes 
tetrahydrobiopterin and, 270 
Lysine 
amino acid transport and, 
140, 151 
covalent flavoproteins and, 23 
plant genetic engineering and, 
205-6 


Lysosomes 
glycogen storage diseases 
and, 01 


M 


Macaques 
obesity and, 350 
short-chain fatty acids and, 
220 


Magnesium 
aluminum and, 57 
cystic fibrosis and, 124 
Magnetic resonance imaging 
(MRI) 
chemosensory losses and, 410 
glycogen storage diseases 
and, 106 
Maize 
genetically engineered, 193, 
nitrogen fixation and, 321 
Malabsorption 
cystic fibrosis and, 113, 115- 
16, 117-18, 123 
Malnutrition 
cystic fibrosis and, 112, 114- 
15, 121, 124, 126, 129- 


31 
oxygen and, 395-97 
Malondialdehyde (MDA) 
carotenoids and, 565-66, 571 
Malonyl-ACC 
genetically engineered toma- 
toes and, 198 
Malpractice 
nutrition, 1-15 
Mammary gland 
lactating 
bovine somatotropin and, 
443, 449-52 
short-chain fatty acids and, 
219 


Manganese 

aluminum and, 54 

osteoporosis and, 289-90, 310 
MAP kinase 

bovine somatotropin and, 448 
Marine oil 

hypertension and, 247-48, 

252-55 


MARCKS protein 
protein kinase C and, 545 
MaxEPA 
hypertension and, 245, 247, 
253-54 


MDCK cells 
amino acid transport and, 153- 
54 


MeAIB 
amino acid transport and, 
143, 145, 151 
Meal planning 
glycogen storage diseases 
and, 99-100 
Meats 
aluminum and, 44 
blood pressure and, 253 
cystic fibrosis and, 115 
glycogen storage diseases 
and, 96, 98, 100, 102 
Meconium ileus 
cystic fibrosis and, 112, 118, 
123, 127 
Mediterranean countries 
cystic fibrosis and, 113 
MEL cells 
tetrahydrobiopterin and, 266- 
68 


Men 
blood pressure and, 248-55 
aluminum consumption and, 


cystic fibrosis and, 112, 114- 


obesity and, 340-45, 348, 350 
osteoporosis and, 289-90, 299- 


301 
PUFAs and, 248-55 
Menaquinone 
hip fracture and, 309 
Menhaden oil 
hypertension and, 246 
Menopause 
osteoporosis and, 290-91, 
293, 295, 299-302, 307, 
310 
vitamin D and, 307 
Menstrual cycle 
PUFAs and, 252 
Mercaptoethanol 
covalent flavoproteins and, 23 
Mercury 
selenium complexed with, 67 
Messenger RNA (mRNA) 
apo B, 371 
bovine somatotropin, 450 
CF gene, 112 
cGSH-Px, 73, 75-78 
glucokinase, 471-72, 474-75, 
481-82 
6-hydroxy- apD 
ine oxidase, 33 
IGF-I, 448 
LDL-R, 372-73 
phaseolin gene, 205 
selenoprotein, 69-78 
System y transporter, 140 
type I iodothyronine 5S’- 
deiodinase, 74 
Metabolic zonation 
amino acid transport and, 149 
glucokinase and, 480-81 
Metabolism 
aluminum, 43-57 
amino acid transport and, 149- 
2 


ap-nicot- 


52 
bone, 291 


bovine somatotropin, 443-45 

calcium, 294, 302 

chemolithotrophic, 326 

cystic fibrosis and, 116, 119- 
22 


eicosanoid, 69 
glutamine, 146 
glycogen storage diseases 
and, 86-88, 94-95, 105 
obesity and, 344-46 
riboflavin, 26 
selenium, 66-67 
short-chain fatty acids and, 
221-23 
Methacholine 
chemosensory dysfunction 
and, 423 
Methane (CH) 
microbial fermentation and, 
218 
Methimazole 
chemosensory dysfunction 
and, 412-13 
Methionine 
amino acid transport and, 156 
plant genetic engineering and, 
9 
selenoproteins and, 66 
Methotrexate 
chemosensory dysfunction 
and, 411, 414 
tetrahydrobiopterin and, 267 
Methylcellulose 
short-chain fatty acids and, 


224 
Methylene blue 
indoleamine dioxygenase and, 
272-73 
Methylthiouracil 
chemosensory dysfunction 
and, 412-13 
Metronidazole 
taste disorders and, 411 
Mevalonate 
short-chain fatty acids and, 
226 


Mevalonic acid 
short-chain fatty acids and, 


Mexico 
legumes and, 320 
M 2 


aluminum and, 54 
pyruvate dehydrogenase and, 
503-4, 506 
MgATP 
nitrogen fixation and, 323-24 
pyruvate dehydrogenase and, 
503 
Mice 
aluminum absorption and, 53 
carotenoids and, 576, 578-81 
gene inactivation and, 195 
indoleamine dioxygenase and, 
272 


obesity and, 351 
pyruvate dehydrogenase and, 
506 


short-chain fatty acids and, 
220 


somatotropin and, 451 
tetrahydrobiopterin and, 266 





Microbial fermentation 
fatty acids and, 218-19 
Microprojectiles 
DNA-coated 
plant transformation and, 
194 


Microsomes 
covalent flavoproteins and, 20 
Middle East 
cystic fibrosis and, 113 
Migraine 
smell disorders and, 416 
Milk 
aluminum and, 44, 46 
bovine growth hormone and, 
210 
bovine somatotropin and, 439- 
41 


calcium and, 297 
cystic fibrosis and, 128 
developing countries and, 10 
dietary fiber and, 304 
fat 
bovine digestion and, 219- 
21 


glycogen storage diseases 
and, 99-100 
LDL-cholesterol levels and, 


sphingomyelin and, 551 
vitamin D and, 307 
Minerals 
deficiency of 
chemosensory dysfunction 
and, 414 
Mitochondria 
covalent flavoproteins and, 20- 
21, 27 


lipids and, 542 

oxygen and, 390-92, 396-97 

pyruvate dehydrogenase and, 
500-1, 505-12 

succinate dehydrogenase and, 
18 


Mitochondrial DNA (mtDNA) 
obesity and, 350 
Moducal 
glycogen storage diseases 
and, 99 
Molybdenum 
nitrogen fixation and, 322, 
324-25, 327 
Molybdoferredoxin 
nitrogen fixation and, 322 
Monellin 
plant genetic engineering and, 
06 


Monkeys 
cholesterol and, 361-62 
fumonisins and, 174 
LDL-cholesterol levels and, 
371 


Monoamine oxidase 
covalent flavoproteins and, 20- 
Monocytes 
neopterin and, 269 
NS-Monomethylarginine 
nitric oxide synthase and, 
279 


Monosaccharides 
cystic fibrosis and, 126 


Morphine 
smell disorders and, 413 
Mucus 
cystic fibrosis and, 118 
Multiple sclerosis 
chemosensory dysfunction 
and, 415-16 
Multiprotein complexes 
amino acid transport and, 148 
Multivitamins 
glycogen storage diseases 
and, 98 
Municipal water supplies 
aluminum and, 45 
Muscle 
aluminum and, 52 
amino acid transport and, 146 
bovine somatotropin and, 443 
calcium and, 296 
cystic fibrosis and, 123-24, 
126 
glycogen storage diseases 
and, 85, 101-6 
Muscular dystrophy 
glycogen storage diseases 
and, 85 
Mycotoxins 
foods and, 167-83 
Myocardial infarction 
oxygen and, 396 
Myoglobin 
glycogen storage diseases 
and, 85, 105 
oxygen and, 384, 389, 396 
Myopathy 
glycogen storage diseases 
and, 85, 102-5 
Myophosphorylase 
glycogen storage diseases 
and, 104-5 


N 
N3-histidyl residue 
mechanism for covalent 
flavinylation of, 24 


Na* 
amino acid tranport and, 138- 
41, 143, 145-51, 153- 
54, 156, 158 
short-chain fatty acids and, 
999 «99 


NAD 
nitrogen fixation and, 331 
tetrahydrobiopterin and, 262 
NADH 
glycogen storage diseases 
and, 89, 92 
pyruvate dehydrogenase and, 
498, 501, 503-5, 507 
tetrahydrobiopterin and, 263 
NADHQ-reductase 
covalent flavoproteins and, 18 
NADPH 
cytochrome P450s and, 394 
glycogen storage diseases 
and, 89 
indoleamine dioxygenase and, 
273 


nitric oxide synthase and, 274- 


tetrahydrobiopterin and, 274 
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Napin storage protein promoter 
plant lipids and, 200 
Nasal tissue 
odorant response of 
cytochrome P450s and, 394 
Natural gas 
chemical fixation of N2 and, 
318 
Navy beans 
nitrogen fixation and, 320 
Negative energy balance 
obesity and, 349-50 
Neohesperidin dihydrochalcone 
taste disorders and, 417 
Neomycin phosphotransferase 
plant genetic engineering and, 
193, 208 
Neopterin 
cell-mediated immunity and, 
269-71 
Nephrocalcin 
vitamin K and, 309 
Netherlands 
aluminum and, 43 
osteoporosis and, 292 
PUFAs and, 253 
Neural losses 
chemosensory dysfunction 
and, 408-9 
Neurofibrillary tangles 
aluminum and, 53 
Neurolathyrism 
legume seeds and, 320 
Neurological disorders 
aluminum and, 57 
Neurosteroids 
brain 
cytochrome P450s and, 394 
Neurotransmitters 
Alzheimer’s disease and, 422 
iron deficiency and, 522, 534- 


tetrahydrobiopterin and, 263, 
279-80 
Neutropenia 
glycogen storage diseases 
and, 85-86 
NHANES II 
phosphate and, 305 
Niacin 
chemosensory dysfunction 
and, 414-15 
covalent flavoproteins and, 18 
glycogen storage diseases 
and, 89-90 
taste disorders and, 414-15 
Nicotine 
bacterial degradation of, 34 
covalent flavoproteins and, 21 
Nicotinic acid 
pyruvate dehydrogenase and, 
509 


Nifedipine 
chemosensory dysfunction 
and, 412-13 
nif genes 
cotranscription and coregula- 
tion of, 327-28 
evolution of nitrogenase sys- 
tems and, 324-26 
genome rearrangements in nif 
regions, 328 
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linkage of known, 327 
a controi and, 
330 


NifNE protein 
nitrogen fixation and, 324 
Niridazole 
taste disorders and, 411 
Nitric oxide synthase 
tetrahydrobiopterin and, 274- 
79 


Nitrilase 
plant genetic engineering and, 
208 


Nitrogen (N2) 
amino acid transport and, 
145, 156 
cystic fibrosis and, 126, 130 
Nitrogen (N2) fixation 
biological fixation of, 318-19 
agents, 319 
agronomic applications, 319 
dinotrogenase and 
dinotrogenase reduc- 
tase, 322 
energetics and electron 
transfer, 322-24 
key intermediate in, 
mechanism for, 321-24 
nutrition and, 320-21 
chemical fixation of, 318 
control of nitrogenase, 328-29 
nif-specific transcriptional 
control, 330 
posttranslational control of 
nitrogenase, 330-32 
transcriptional control by 
global regulators, 329- 
30 
evolution of nitrogenase sys- 
tems 
adaptation of nitrogenase to 
different organisms 
and environments, 
27 


321-22 


326- 


similarity of nitrogenases 
from diverse sources, 
324-26 
introduction to, 318 
organization of genes encod- 
ing nitrogenase systems 
cotranscription and 
coregulation of nif 
genes, 327-28 
genome rearrangements in 
nif regions, 328 
linkage of known nif 
genes, 327 
Nitroglycerin patch 
taste disorders and, 412 
Nocturnal enteral supplements 
cystic fibrosis and, 121, 130 
glycogen storage diseases 
and, 95-98, 104 
Nonesterified fatty acids 
(NEFAs) 
bovine somatotropin and, 
444, 449 
Nonsteroidal anti-inflammatory 
agents (NSAIDs) 
PUFAs and, 244 
Norepinephrine 
Alzheimer’s disease and, 422 


amino acid transport and, 147- 
8 


4 
borage oil and, 246 
tetrahydrobiopterin and, 263 
North America 
calcium and, 298 
vitamin D and, 307 
Northern blot analysis 
amino acid transport and, 146- 
41, 145 


Northern Europe 
cystic fibrosis and, 
Norway 
genetics of obesity and, 341- 
42 


112-13 


PUFAs and, 253 
Nosebleeds 

glycogen storage diseases 

and, 93 

Novocain 

taste disorders and, 411 
NtrC protein 

nitrogen fixation and, 329 
ntr gene 

nitrogen fixation and, 329 
Nuclear magnetic resonance 

(NMR) 

fumonisins and, 176 

histidyl-flavins and, 26 
Nutrient partitioning 

obesity and, 346 
Nutritional diseases 

oxygen and, 395-98 
Nutrition engineers 

need for, 12-13 
Nutrition malpractice 

sliding toward, 1-15 
Nuts 

nitrogen fixation and, 321 


O 


Oat bran 
short-chain fatty acids and, 
219, 223, 229 
Obesity 
genetics of 

contribution of single 
genes, 350- 51 

energy and nutrient intake, 
343-44 

excess body fat, 340-42 

genetic-environment interac- 
tion, 348-50 

human genetic research 
strategies, 338-40 

introduction to, 337-38 

major gene effects, 346-48 

metabolic rate and energy 
expenditure, 344-46, 

negative energy balance, 
349-50 

nutrient partitioning, 346 

overfeeding, 348-49 

physical activity level, 345- 
46 


regional fat distribution, 
342-43 

resting metabolic rate, 344- 
46 

temporal trends, 348 

thermic effect of food, 345° 


glycogen storage diseases 
and, 
O-cycle 
proton-motive, 392 
Oil crops 
plant lipids and, 199-200 
Oleic acid 
cystic fibrosis and, 124 
protein kinase C and, 547, 550 
tetrahydrobiopterin and, 262 
Oleyi-ACP 
plant lipids and, 200 
Olfactory hallucination 
classification of, 407 
Olive oil 
hypertension and, 246, 25 
Oncogenes 
short-chain fatty acids and, 
229 
Open reading frames (ORFs) 
selenoprotein P and, 69, 72, 
75 


Oral bentiromide test 
cystic fibrosis and, 126 
Oranges 
aluminum and, 44 
Oregano 
aluminum and, 44 
Organelles 
cystic fibrosis and, 113 
Organic acids 
aluminum and, 46, 51 
nitrogen fixation and, 326 
Ornithine decarboxylase 
bovine somatotropin and, 448 
sphingosine and, 551 
Orotic acid 
tetrahydrobiopterin and, 262 
Osteocalcin 
vitamin D and, 308 
vitamin K and, 309 
Osteodystrophy 
aluminum and, 
Osteoporosis 
bone mass/density and, 290 
calcium and, 290-302 
in treatment of established 
osteoporosis, 303 
risk of fracture and, 302-3 
conservation of acquired bone 
mass and, 299-302 
dietary fiber and, 303-5 
frailty and injury, 288 
genetically programmed bone 
mass and, 296-99 
glycogen storage diseases 
and, 94 
hip fracture and, 310-11 
intrinsic bony strength and fra- 
gility, 289 
nutrient-nutrient interactions 
and, 303-6 
overview of, 287-89 
phosphorus and, 305-6 
postmenopause and, 300-2 
premenopause and, 299-300 
protein and, 306 
senescence and, 301-2 
sodium and, 306 
trace minerals and, 310 
vitamin D and, 306-8 
vitamin K and, 308-9 





Ovalbumin 
short-chain fatty acids and, 
221 
Overfeeding 
obesity and, 348-49 
Oxalic acid 
aluminum and, 51 
Oxidative cleavage 
tetrahydrobiopterin and, 264 
Oxidative phosphorylation 
glycogen storage diseases 
and, 93 
iron deficiency and, 522 
Oxyfedrine 
taste disorders and, 412 
Oxygen (Q2) 
carotenoids and, 565-66 
cystic fibrosis and, 119-20 
glycogen storage diseases 
and, 95, 105 
nitrogen fixation and, 321, 
326-27, 329-31 
nutritional diseases and 
malnutrition or limitation 
of oxygen supplied to 
tissues, 395-97 
overnutrition or oversupply 
of oxygen to celis, 
397-98 
nutritional requirements and 
balance of oxygen uptake 
delivery of oxygen, 389-90 
meeting demand for oxy- 
gen, 390-91 
oxygen as gaseous nutrient, 


oxygen paradox and, 398 
oxygen-reacting enzymes and, 
391-92 
cytochrome oxidase, 392-93 
cytochrome P450s, 393-95 
sources of, 384-86 
tetrahydrobiopterin and, 263 
uniqueness of, 386-87, 399 
Oxythiamin 
thiamin oxidase and, 30 
Oyster shell calcium 
aluminum and, 46 
Ozena 
smell disorders and, 416 


r 


Packaging 

aluminum and, 43, 45-46 
PAH-stimulating protein 

tetrahydrobiopterin and, 263 
Pain 
cystic fibrosis and, 118 
Palmitoleic acid 

cystic fibrosis and, 124 
Palm oil 

hypertension and, 254 
Pancreas 

bovine somatotropin and, 

443 


cystic fibrosis and, 112-14, 
116-18, 123-26, 128 

glucokinase and, 472, 481- 
82, 486-90 

short-chain fatty acids and, 
221 


Pancreatic ribonuclease 
selenite and, 66 
Panhypopituitarism 
taste disorders and, 415 
4-P-Pantetheine 
free and bound forms of, 18 
Pantothenic acid 
covalent flavoproteins and, 18 
pAO! plasmid 
6-hydroxy-pD-nicotine oxidase 
and, 21 
Papillae 
taste and, 407, 417-18 
Paracoccus denitrificans 
cytochrome oxidase and, 393 
Parageusia 
classification of, 406 
Paranasal sinus exenteration 
smell disorders and, 416 
Parathyroid glands 
aluminum and, 48 
Parathyroid hormone (PTH) 
extracellular fluid Ca“ and, 
296 
osteoporosis and, 303 
phosphorus and, 305 
vitamin D and, 307-8 
vitamin K and, 309 
Parenteral nutrition 
cystic fibrosis and, 129 
Pargyline 
covalent flavoproteins and, 37 
Parkinson’s dementia 
aluminum and, 53, 57 
drugs for treatment of 
chemosensory dysfunction 
and, 412, 416 
Patient education 
glycogen storage diseases 
and, 98-101 
PC-GENE 
amino acid transport and, 
142, 148 
PCO, 
short-chain fatty acids and, 
- 
Peaches 
aluminum and, 44 
Peanut butter 
aluminum and, 44 
Peanut oil 
hypertension and, 249 
Peanuts 
nitrogen fixation and, 320 
Pea plants 
nitrogen fixation and, 319 
Peas 
aluminum and, 44 
dry 
nitrogen fixation and, 320- 
9 
Pectin 
glycogen storage diseases 
and, 98 
short-chain fatty acids and, 
219, 223, 226, 228 
Penformin 
taste disorders and, 412 
Penicillamine 
taste disorders and, 409, 411 
Penicillium cyaneofulvum 
covalent flavoproteins and, 20 
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apD ap-erythorbic acid 
and, 36 
Penicillium cyclopium 
covalent flavoproteins and, 20 
cyclopiazonate oxidocyclase 
and, 30 
Pepper 
black 
as aluminum source, 44 
Perimenopause 
osteoporosis and, 293 
Peripheral blood monocytes 
indoleamine dioxygenase and, 
9779 
Peru 
fumonisins and, 183 
Pests 
genes for resistance to, 208-9 
pH 
aluminum and, 48-51 
cystic fibrosis and, 117 
gastric lipase and, 221 
nitrogen fixation and, 320 
short-chain fatty acids and, 
397 


Phaseolin gene 
plant genetic engineering and, 
205 
Phenazine methosulfate 
nitrogen fixation and, 331 
Phenindione 
taste disorders and, 411 
Phenmetrazine theoclate 
with fenbutrazate hydrochlo- 
ride 
smell disorders and, 413 
Phenylalanine 
amino acid transport and, 
143, 151 
bovine somatotropin and, 439 
cystic fibrosis and, 112 
tetrahydrobiopterin and, 262- 


Phenylalanine hydroxylase 
(PAH) 
nitric oxide synthase and, 276- 
77 


tetrahydrobiopterin and, 263- 
66 


Phenylbutazone 
taste disorders and, 411 
Phenylhydrazine 
covalent flavoproteins and, 
37 


tetrahydrobiopterin and, 266 
Phenylketonuria (PKU) 
tetrahydrobiopterin and, 264- 
66 


Phenytoin 
taste disorders and, 412 
Phorbol esters 
amino acid transport and, 
139, 153-54 
protein kinase C and, 546-49, 
551 


Phosphate 
aluminum and, 46, 50 
glycogen storage diseases 
and, 91-9 


nitrogen fixation and, 320 
Phosphatidic acid phosphatase 
sphingolipids and, 180 
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Phosphatidylcholine 

bovine milk fat digestion and, 

220 

Phosphoenolpyruvate 

covalent flavoproteins and, 22 
Phospholipase C 

phosphatidylinositol-specific 

bovine somatotropin and, 
7 


pyruvate _ 
and, 


Phospholipid Clisienite glu- 
tathione peroxidase (phSH- 
Px) 
selenoproteins and, 68-69 
Phospholipids 
cell function and, 540-50, 
5-Phosphoribosyl-1-amine 
glycogen —r¥ diseases 
Phosphoribosyipy rophosphate 
(PRPP 
glycogen a diseases 
and, 90-92 
Phosphorus 
aluminum and, 51, 57 
bovine somatotropin and, 445 
osteoporosis and, 288, 290, 
305- 
Phosphorylase 
covalent flavoproteins and, 18 
glycogen storage diseases 
and, 103 


Phosphorylase kinase 
glycogen storage diseases 
and, 103 
Photosynthesis 
nitrogen fixation and, 319, 
326-27, 330-31 
oxygen and, 385-86 
Phylloquinone 
covalent flavoproteins and, 
Physical inactivity 
osteoporosis and, 288 
Phytates 
calcium and, 304 
Phytohemmaglutinin (PHA) 
neopterin and, 269 
Pickles 
aluminum and, 44 
Pigeon peas 
nitrogen fixation and, 320 
Pigeons 
amino acid transport and, 145 
Pigs 
fumonisins and, 172-73, 178- 
79, 182 
pyruvate dehydrogenase and, 
503 


short-chain fatty acids and, 
224-26 
somatotropin and, 445, 447 
Pipecolic acid 
amino acid transport and, 151 
Placenta 
amino acid transport and, 
6, 156- 
Plant genetic engineering 
enhanced quality and 
cold and freeze tolerance, 
198-99 


plant lipids, 199-201 
proteins, 205-6 
starch, 201-5 
storage ability of the fresh 
market tomato, 196-98 
sugars, 201-5 
introduction to, 191-92 
prospectives for, 210 
safety and public acceptance 
of, 2 
technologies of 
gene expression, 194-95 
gene inactivation, 195-96 
plant transformation, 192-94 
Plants 
nitrogen fixation and, 318-20, 
Plasma 
aluminum and, 50, 53-54 
cystic fibrosis and, 124 
eGSH-Px and, 70 
glutathione peroxidase and, 68 
LDL-cholesterol levels and, 
355-77 
selenoproteins and, 69-70 
Plasmin 
bovine somatotropin and, 450 
Platelet-activating factor (PAF) 
cell function and, 543 
Platelet-derived growth factor 
(PDGF) 
amino acid transport and, 153 
Platelets 
glycogen storage diseases 
and, 87, 93-94 
Poliomyelitis 
oxygen and, 396 
Polycose 
glycogen storage diseases 
and, 
Polycythemia 
cystic fibrosis and, 124 
Polygalacturonase 
plant genetic engineering and, 
196-98, 206, 208 
Polymerase chain reaction (PCR) 
amino acid transport and, 147 
Polymorphonuclear leucocytes 
glycogen storage diseases 
and, 85 


Polyposis 
smell disorders and, 416 
Polysaccharides 
cystic fibrosis and, 128 
glycogen storage diseases 
and, 99 


microbial fermentation and, 


218 
short-chain fatty acids and, 
224 


Polyunsaturated fats (PUFAs) 
blood pressure and, 243-56 
cytochrome P450s and, 394 
LDL-cholesterol levels and, 

376 
oxygen and, 387 

Ponies 
fumonisins and, 177-78 
short-chain fatty acids and, 


Porcine pulmonary edema syn- 
drome 


fumonisins and, 172-73, 182 
Postmenopause 
osteoporosis and, 291, 293, 
295, 299-301, 303, 307, 
310 
vitamin D and, 307 
Posttraumatic neuronal necrosis 
oxygen radicals and, 397 
Potassium 
cystic fibrosis and, 130-31 
hypertension and, 244, 249 
nitrogen fixation and, 320 
Potatoes 
aluminum and, 44 
plant genetic engineering and, 
203-4, 208 
Poultry 
glycogen storage diseases 
and, 
toxicity 
fumonisins and, 173 
PPi gene 
plant — engineering and, 


Prader- Will syndrome 
genetics of obesity and, 351 
Pre-albumin 
cystic fibrosis and, 127 
Pregastric esterase 
short-chain fatty acids and, 
220 
Pregestimil 
glycogen storage diseases 
and, 96 


Premenopause 
osteoporosis and, 299-300 
Primary biliary cirrhosis 
pyruvate dehydrogenase and, 


Primates 
cholesterol and, 360 
LDL-cholesterol levels and, 
368 
obesity and, 350 
Procaine hydrochloride 
taste disorders and, 411 
Prokaryotes 
covalent flavoproteins and, 27- 
28 


microbial fermentation and, 


nitrogen fixation and, 318-19 
selenoprotein synthesis and, 
70, 72-73, 77 
Prolactin 
bovine somatotropin and, 450 
Proline 
amino acid transport and, 147- 
48, 151, 156 


Promoterless reporter genes 
plant transformation and, 193 
Propionate 
absorption and metabolism of, 
222- 
cholesterol levels and, 223-27 
microbial fermentation and, 
218 


trophic effects of on colonic 
mucosa, 227 
Propionyl-CoA 
short-chain fatty acids and, 
224 





Propranolol 
pyruvate dehydrogenase and, 
512 


Propylthiouracil 
chemosensory dysfunction 
and, 412-13 
Prosobee 
glycogen storage diseases 
and, 96 


Prostaglandins 
cytochrome P450s and, 394 
glycogen storage diseases 
and, 90 
hypertension and, 245-56 
oxygen and, 384 
Prostanoids 
hypertension and, 245 
Protein 
bovine somatotropin and, 
445, 451 
calcium and, 297 
chemosensory dysfunction 
and, 
cystic fibrosis and, 113, 118, 
121, 126, 128, 131 
glycogen storage diseases 
and, 94, 96, 98, 100, 
102-6 
lipids and, 542 
osteoporosis and, 290, 297, 
306 


plant genetic engineering and, 


Protein kinase C (PKC) 
amino acid transport and, 153- 
54 


bovine somatotropin and, 448 

lipids and, 540, 543-50 

sphingolipids and, 180 
Proteoliposomes 

amino acid transport and, 144 
Protoplasts 

plant transformation and, 193- 

94 


Pseudohypoparathyroidism 
chemosensory dysfunction 
and, 415-16 
Pseudomonas putida 
covalent flavoproteins and, 
20 


p-cresol and, 38 
Pseudomonas spp. 
ACC deaminase and, 198, 206 
covalent flavoproteins and, 
20, 39 


cystic fibrosis and, 112 
flavocytochromes c and, 37 
Psilocybin 
taste disorders and, 412 
Psychiatric disorders 
chemosensory dysfunction 
and, 415-16 
Puberty 
cystic fibrosis and, 128 
glycogen storage diseases 
and, 89- 
Pulmonary disease 
chronic 
oxygen and, 396 
Purines 
glycogen storage diseases 
and, 87, 90-92, 94 


Puromycin 

amino acid transport and, 144 
Pyridoxal-P 

free and bound forms of, 18 
Pyridoxine 

covalent flavoproteins and, 18 
Pyridoxy! 5-phosphate 

selenoproteins and, 71 
Pyrithiamin 

thiamin oxidase and, 30 
Pyrophosphatase 

plant genetic engineering and, 

203, 206 

Pyrophosphorylase 


Pyruvate 
glycogen storage diseases 
and, 92 
Pyruvate dehydrogenase 
background information on, 
497-98 
catalytic properties of, 498- 
501 
covalent flavoproteins and, 18 
deficiency states and, 512-13 
hormones and, 509, 511-12 
molecular properties of, 498- 
501 
regulation of pyruvate dehy- 
drogenase complex, 501- 
13 


subunit composition of, 499 
6-Pyruvoyltetrahydropterin 
tetrahydrobiopterin and, 267, 
271, 274 


R 


RA264 cells 
tetrahydrobiopterin and, 278 
Rabbits 
aluminum absorption and, 52, 
54 
amino acid transport and, 
143, 145 


cholesterol and, 360-61 
LDL-cholesterol levels and, 
371 
PUFAs and, 244 
short-chain fatty acids and, 
220, 222, 230 
Radiation therapy 
chemosensory losses and, 408- 
9, 413, 415 
Raeder’s paratrigeminal syn- 
drome 
taste disorders and, 415 
Rapeseed 
plant genetic engineering and, 
200, 205 


Rats 

aluminum and, 47-49, 50-51, 
53-56 

amino acid transport and, 140- 
41, 144-46, 150, 155, 
157 

calcium and, 296 

carotenoids and, 565, 569-73, 
578-79, 581 

cholesterol and, 361-62 

diacylglycerol and, 551 
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fumonisins and, 172, 174, 
177, 179-80, 182 

glucokinase and, 472-73 

LDL-cholesterol levels and, 


lipids and, 540 

obesity and, 350 

osteoporosis and, 296, 310 

oxygen and, 397-98 

PUFAs and, 244-48, 255 

pyruvate dehydrogenase and, 
505-9, 512 

selenoproteins and, 67-70, 74- 
76 


short-chain fatty acids and, 
220, 222-24, 226-28 
somatotropin and, 437, 445- 
46, 450-51 
tetrahydrobiopterin and, 269, 
279-80 
rBAT sequence 
amino acid transport and, 142- 
43 
Rebaudioside 
taste disorders and, 417 
Recommended daily allowance 
(RDA) 
calcium, 297-98, 300 
cystic fibrosis and, 118 
glycogen storage diseases 
and, 95, 98 
Red blood cells (RBCs) 
glycogen storage diseases 
and, 85 
selenoproteins and, 76-77 
tetrahydrobiopterin and, 266 
Red clover 
nitrogen fixation and, 321 
Regeneration 
amino acid transport and, 155 
Regurgitation 
reflux 
cystic fibrosis and, 116, 
118, 125 
Renin 
hypertension and, 254 
Replicases 
viral 
plant genetic engineering 
and, 209 


Reproductive tract 
cystic fibrosis and, 112 
Respiratory function 
cystic fibrosis and, 118, 131- 
9 


glycogen storage diseases 
and, 101 
Resting energy expenditure 
R) 
cystic fibrosis and, 119-23, 
127 


Resting metabolic rate (RMR) 

obesity and, 344-45 
Reticulocytes 

selenoproteins and, 77 

tetrahydrobiopterin and, 266 
Retinoids 

cytochrome P450s and, 394 
Retinol 

covalent flavoproteins and, 

18 


cystic fibrosis and, 127 
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Retinol-binding protein 

cystic fibrosis and, 124, 127 
Retrolental fibrodysplasia 

oxygen and, 398 
Retroviruses 

amino acid transport and, 


Rheumatoid arthritis 
neopterin and, 269 
Rheumatoid diseases 
oxygen radicals and, 398 
Rhizobia 
nitrogen fixation and, 319, 
324, 328, 332 
Rhizobium trifolii 
nitrogen fixation and, 321 
Rhizoctonia spp. 
plant genetic engineering and, 
209 


Rhodopsin 
covalent flavoproteins and, 18 
Rhodosporillum rubrum 
nitrogen fixation and, 330-31 
Riboflavin 
covalent flavoproteins and, 18 
deficiency 
covalent attachment and, 
28-29 
metabolism of, 26 
Ribose-5-phosphate 
glycogen storage diseases 
and, 91-92 
Ribosomes 
selenoproteins and, 73 
Ribulose 
plant genetic engineering and, 
202 


Rice 

aluminum and, 44 

cereal 

glycogen storage diseases 
and, 97 

nitrogen fixation and, 326 
Rickets 

type II 

vitamin D-dependent, 308 

RNA polymerase 

nitrogen fixation and, 330 
Root nodules 

nitrogen fixation and, 319-20, 

326, 332 

RpoN sigma factor 

nitrogen fixation and, 329-30 
Ruthenium red 

aluminum and, 51 

pyruvate dehydrogenase and, 

512 


S 


Saccharomyces cerevisiae 
covalent flavoproteins and, 33 
Saccharose 
covalent flavoproteins and, 22 
Safflower oil 
cholesterol and, 367 
hypertension and, 246-47, 
249, 252, 254 
Sahel region 
malnutrition and, 6 
Salbutamol 
cystic fibrosis and, 122 


Salivary glands 
cystic fibrosis and, 112 
Salmon 
aluminum and, 51 
Salmonella mutagenicity assay 
fumonisins and, 174 
Salmonella typhimurium 
carotenoids and, 573 
Salt 
aluminum and, 44 
fortification 
iodine deficiency and, 2 
Sarcoidosis 
chemosensory dysfunction 
and, 415-16 
Sarcoplasmic reticumum 
calcium and, 296 
Sarcosine dehydrogenase 
covalent flavoproteins and, 20- 
21, 29, 36 
Sarcosine oxidase 
covalent flavoproteins and, 
‘. 


20 
Saturated fatty acids (SFAs) 
LDL-cholesterol levels and, 
356, 359-60, 369-70, 373 
Schizophyllum commune 
cholesterol oxidase and, 31 
covalent flavoproteins and20, 


Scotland 
calcium and, 296-97 
SECIS motifs 
selenoproteins and, 73-74 
Second messengers 
sphingolipids and, 180 
eeds 
nitrogen fixation and, 320 
SELB elongation factor 
selenoproteins and, 71 
SELD enzyme 
selenoproteins and, 71-72 
Selectable marker genes 
plant genetic engineering and, 
193, 207-8 
Selenium 
anticarcinogenic properties of, 
67 


carotenoids and, 571-73 
cystic fibrosis and, 124 
deficiency, 67 
selenoprotein regulation 
and, 69-70, 78 
selenoprotein synthesis and, 
74-75 


triiodothyronine and, 69 

Selenocysteine synthase 

selenoproteins and, 71-73 
Selenoprotein P (Se-P) 

plasma, 69-70, 73-76 
Selenoproteins 

factors influencing levels of, 

76-77 
forms of selenium in protein, 
7 


selenium-heavy metal com- 
plexes, 67 

selenocysteine, 66, 70-73, 
77 


selenomethionine, 66 
selenotrisulfides, 66 
importance of 


cellular glutathione peroxi- 
dase, 67- 68 
extracellular glutathione per- 
oxidase, 68 
phospholipid hydroperoxide 
glutathione peroxi- 
dase, 68-69 
selenoprotein P, 69 
type I iodothyronine 5’- 
deiodinase, 69 
introduction to, 65-66 
regulation of, 69-70 
selenium deficiency and 
mRNA levels, 75-78 
posttranslational effects, 74- 
75 
supply of selenium, 76 
synthesis mechanisms of, 70- 
74 
Semi-elemental diet 
cystic fibrosis and, 130-31 
Semiquinones 
covalent flavoproteins and, 
26, 30 


Senescence 
osteoporosis and, 301-2 
Sensorineural losses 
chemosensory dysfunction 
and, 408 
Sensory losses 
chemosensory dysfunction 
and, 408-9 
Sepiapterin 
tetrahydrobiopterin and, 267- 
68, 271, 278 
Serine 
amino acid transport and, 
145, 156 
covalent flavoproteins and, 22 
fumarate reductase and, 33 
selenoproteins and, 71-74 
Serotonin 
Alzheimer’s disease and, 422 
amino acid transport and, 147- 
48 


iron deficiency and, 522 
tetrahydrobiopterin and, 263, 
280 
Sheep 
fumonisins and, 172 
hypertension and, 248 
osteoporosis and, 310 
short-chain fatty acids and, 
219-20 
somatotropin and, 446-49 
Shethna protein 
nitrogen fixation and, 327 
SH-group blockers 
covalent flavoproteins and, 23 
Shohl’s solution 
aluminum and, 50 
Shwachman syndrome 
cystic fibrosis and, 117 
Sigma factor 
nitrogen fixation and, 329-30 
Signal transduction 
lipids and, 540-43, 553 
Silicon 
aluminum and, 51 
Simian virus 40 (SV40) 
amino acid transport and, 
154 





Sinusitis 
smell disorders and, 416 
Site-directed mutagenesis 


covalent flavoproteins and, 22- 
23 


Sjégren’s syndrome 
chemosensory dysfunction 
and, 415-16 
Skeletal disorders 
aluminum and, 52, 57 
glycogen storage diseases 
and, 85, 101, 104-5 
Skeletal program 
genetically small 
osteoporosis and, 288 
Small intestine 
aluminum and, 49 


amino acid transport and, 150- 
5 


chemosensory dysfunction 
and, 414 
cholesterol and, 356, 361-62 
glycogen storage diseases 
and, 86, 98 
indoleamine dioxygenase and, 
9 


272 
LDL-cholesterol levels and, 
363-64 
short-chain fatty acids and, 
230 
Smell 
anatomy of, 408 
disorders 
aging and, 406, 415-20 
Alzheimer’s disease and, 
408, 410, 421-22 
causes of perceptual losses 
and, 420 
classification of, 406-7 
clinical evaluation of, 409- 


discrimination tasks includ- 
ing multidimensional 
scaling techniques, 
419-20 


disease-related dysfunctions 
and, 408, 414-16 
drug-related dysfunctions 
and, 408-15 
environmental pollution 
and, 408, 422-25 
identification tasks and, 419 
magnitude estimation and, 
4 
suprathreshold losses and, 
418-20 
threshold losses and, 418 
treatment or compensation 
for, 423, 425 
neural losses and, 408-9 
physiology of, 408 
sensorineural losses and, 408 
sensory losses and, 408-9 
transport losses and, 408 
Smell agnosia 
classification of , 407 
Smoking 
osteoporosis and, 290-91 
Sodium 
aluminum and, 48 
hypertension and, 244-45, 
247, 249, 251, 255 


osteoporosis and, 306 
salts 
taste disorders and, 411, 
416-17 

Sodium lauryl sulfate 

taste disorders and, 412 
Soft tissues 

aluminum and, 52 
Soil 

ACC deaminase and, 198 

aluminum and, 43, 45 
Solar energy 

biological fixation of Nz and, 

318 


Somatostatin 

Alzheimer’s disease and, 422 
Somatotropin 

bovine, 437-54 
South Africa 

fumonisins and, 173-74, 182 
South America 

fumonisins and, 182 

legumes and, 320 
Soybean oil 


bovine milk fat digestion and, 
220 


hypertension and, 246, 249 
Soybeans 

aluminum and, 46 

calcium and, 304 


nitrogen fixation and, 320-21, 


324 
plant lipids and, 200 
Sphingoid bases 
free 
fumonisins and, 177-79 
Sphingolipids 
cell function and, 539-42, 
548-49, 551-53 
fumonisins and, 176-77, 179- 
80 


Spices 

aluminum and, 44 
Spinach 

aluminum and, 44 
Spleen 

aluminum and, 52 

glycogen storage diseases 

and, 85, 104 

tetrahydrobiopterin and, 266 
Squash 

plant lipids and, 201 
Squirrel monkeys 

cholesterol and, 362 
Staphylococcal protein A 


winter flounder antifreeze pro- 


tein and, 199 
Starch 
glycogen storage diseases 
and, 95, 97-100, 104 


plant genetic engineering and, 
201-5 


short-chain fatty acids and, 
218 


v4 


Starvation 
chemosensory dysfunction 
and, 414 
Stearate 
plant lipids and, 200 
Stearoyl-ACP desaturase 


plant genetic engineering and, 
206 
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Stearoyl-acyl carrier protein 
plant lipids and, 200 
Steatorrhea 
cystic fibrosis and, 116-17 
Steatosis 
hepatic 
glycogen storage diseases 
and, 89 
Stem-loop structures 
selenoproteins and, 71-73, 75 
Steroids 
oxygen and, 384 
Steroid sulfatase deficiency 
smell disorders and, 416 
Sterols 
short-chain fatty acids and, 
, 
Stomach 
cancer 
high-fat diet and, 321 
indoleamine dioxygenase and, 
272 


short-chain fatty acids and, 
Storage ability 
genetically engineered toma- 
toes and, 196-98 
Storage proteins 
plant genetic engineering and, 
i ] 
Strawberries 
aluminum and, 44 
genetically engineered, 198 
Streptomycin 
smell disorders and, 413 
Stress 
chemosensory dysfunction 
and, 406 
Stresskin 
glycogen storage diseases 
and, 102 
Stroke 
oxygen and, 396 
Strychnine 
smell disorders and, 413 
Substance 
chemosensory dysfunction 
and, 423 
Succinate 
covalent flavoproteins and, 
Succinate dehydrogenase 
aluminum and, 56 
covalent flavoproteins and, 
18, 20-21, 25, 27-29, 32- 
Ks AK 
Sucrose 
glycogen storage diseases 
and, 99-100 
plant genetic engineering and, 
202-3, 206 


Sudden-death victims 
human 
short-chain fatty acids and, 
223 
Sugars 
plant genetic engineering and, 
201-5 


Suicide inhibitors 
covalent flavoproteins and, 37- 
38 


Sulfasalazine 
taste disorders and, 411 
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Sulfonylureas 
plant genetic engineering and, 
208 


Sulfur 

nitrogen fixation and, 327 

plant genetic engineering and, 

selenium and, 67 
Sunflowers 

plant lipids and, 200 
Sunflowerseed oil 

hypertension and, 245, 247-49 
Supercoiling 

nitrogen fixation and, 330 
Sweat glands 

cystic fibrosis and, 112 
Switzerland 

calcium and, 298 
Symphomimetic amines 

cystic fibrosis and, 122 
Synthases 

plant genetic engineering and, 

206 


System A 
amino acid transport and, 143- 
45, 151, 153-56 
System ASC 
amino acid transport and, 151- 


System B 
amino acid transport and, 151 
System B 
amino acid transport and, 151- 
9 
System b°:* 
amino acid transport and, 139- 
40, 146-47, 151-52 
System Gly 
amino acid transport and, 145 
Systemic lupus erythematosus 
(SLE) 


neopterin and, 269 
System IMINO 
amino acid transport and, 151 
System L 
amino acid transport and, 138- 
39, 151-53, 156 
System N 
amino acid transport and, 145- 
46, 155 


System X~ac 
amino acid transport and, 151- 
52, 156 


System y* 
amino acid transport and, 140- 
41, 151-52 


T 


Table sugar 
glycogen storage diseases 
and, 98 
Taiwan 
nutrition programs and, 14 
Tallow 
cholesterol and, 224 
Tamil Nadu 
direct nutrition programs and, 


Tanzania 
direct nutrition programs and, 


Tartaric acid 
aluminum and, 51 
Taste 
anatomy of, 407 
disorders 
aging and, 406, 415-20 
Alzheimer’s disease and, 
408, 410, 421-22 
causes of perceptual losses 
and, 417-18 
classification of, 406 
clinical evaluation of, 409- 


disease-related dysfunctions 
and, 408, 414-16 

drug-related dysfunctions 
and, 408-15 

environmental pollution 
and, 408, 422-25 

magnitude estimation and, 
417 


suprathreshold losses and, 


417 
threshold losses and, 416-17 
treatment or compensation 
for, 423, 425 
neural losses and, 408 
physiology of, 407-8 
sensorineural losses and, 408 
sensory losses and, 408-9 
transport losses and, 408 
Taste agnosia 
classification of, 406 
Taurine 
cystic fibrosis and, 118 
Taurocholate 
cystic fibrosis and, 117 
T-cells 
neopterin and, 269-70 
Tea 
aluminum and, 43-45 
Tempeh 
nitrogen fixation and, 320 
Testis 
phGSH-Px and, 69 
Tetracaine hydrochloride 
smell disorders and, 413 
Tetracyclines 
taste disorders and, 411 
Tetrahydrobiopterin (BH,) 
aromatic amino acid 
hydroxylases and, 262- 
64 


background information on, 
261-62 

cell proliferation and, 266- 
69 


cell-mediated immunity and, 
269-72 
indoleamine dioxygenase 
and, 272-74 
nitric oxide synthase and, 
274- 
as neurotransmitter-releasing 
factor, 279-80 
phenylketonuria and, 264-66 
structure of, 263 
Tetranorprostanedioic acid 
hypertension and, 252 
Tetrodotoxin 
tetrahydrobiopterin and, 
280 


Thailand 
iron deficiency anemia and, 
525-27, 531 
nutrition programs and, 2, 14 
Thaumatin 
plant genetic engineering and, 


taste disorders and, 417 
Thermal burn 

taste disorders and, 415 
Thermic effect of food 

obesity and, 345 
Thiamin 

covalent flavoproteins and, 
Thiamin dehydrogenase 

covalent flavoproteins and, 
Thiamin oxidase 

covalent flavoproteins and, 

30 


Thiazide diuretics 
hip fracture and, 302 
Thin-layer chromatography 
(TLC) 
fumonisins and, 181 
Thioesterase 
acyl carrier protein and, 201 
5-Thiopyridoxine 
taste disorders and, 411 
Thiouracil 
taste disorders and, 412 
Third World 
short-chain fatty acids and, 
231 


Threonine 
amino acid transport and, 151 
Thrombocytes 
cystic fibrosis and, 124 
glycogen storage diseases 
and, 
Thromboxane A2 (TXA2) 
PUFAs and, 245 
Thromboxane B2 (TXB 2) 
PUFAs and, 245, 252-54 
Thyme 
aluminum and, 44 
Thyroid 
function 
deiodinase enzymes and, 69 
Thyroidectomy 
chemosensory dysfunction 
and, 414 
Thyroid hormone 
glucokinase and, 484-85 
glycogen storage diseases 
and, 94 


Thyroxine 

selenoproteins and, 69 
Tibia 

aluminum and, 50, 53 
Tight junctions 

aluminum and, 48, 51 
Tobacco 

genetically engineered, 199, 

201, , 205 


Tobacco mosaic virus 
plant genetic engineering and, 
209 


a-Tocopherol 
carotenoids and, 565-68, 570- 
73 


cystic fibrosis and, 127 
protein kinase C and, 549 





Tofu 
nitrogen fixation and, 320 
Tolerex 
glycogen storage diseases 
and, ‘ 
Tomatine 
toxicity of, 208 
Tomatoes 
aluminum and, 44 
fumonisins and, 170-71, 1 
genetically engineered, 196- 
99, 203-4, 208-9 
Tomato juice 
taste disorders and, 417 
Tongue 
taste and, 407 
Total daily energy expenditure 
(TDEE) 
cystic fibrosis and, 122 
Total parenteral nutrition 
phosphate and, 305 
Trace metals 
cystic fibrosis and, 124 
Trace minerals 
osteoporosis and, 310 
Transaminases 
glycogen storage diseases 
and, 103-4 
Transfer RNA (tRNA) 
selenoprotein, 67, 71-72, 76 
Transferrin 
aluminum and, 54-55 
cystic fibrosis and, 127 
Transformation 


75 


amino acid transport and, 152- 


plant 
genetic engineering and, 
192-94 
Transforming growth factor B 
(TGFB) 
amino acid transport and, 153 
Transkei region 
fumonisins and, 173-74, 182 
Transmembrane segment 2 
amino acid transport and, 


Transport losses 
chemosensory dysfunction 
and, 408 
Trans-stimulation 
amino acid transport and, 


152 
Transverse-Aid HBC 
glycogen storage diseases 
and, 102 
Travesorb Hepatic 
glycogen storage diseases 
and, 102 
Tremulousness 
cystic fibrosis and, 124 
Triacylglycerols 
bovine milk fat digestion and, 
219-21 
bovine somatotropin and, 449 
glycogen storage diseases 


and, 

HMG-CoA reductase and, 224 

LDL-cholesterol levels and, 
356-58, 360-64, 366-76 

trophic effects of on colonic 
mucosa, 228 


Tributyrin 
bovine milk fat digestion and, 
220-21 
Trifluoperazine 
taste disorders and, 412 
Triglycerides 
cystic fibrosis and, 115, 128 
glycogen storage diseases 
and, 87, 89-90, 97-98 
plant lipids and, 199-201 
6-Trihydroxypropy!pterin 
Crithidia fasiculata and, 262 
Triiodothyronine (T3) 
selenoproteins and, 69 
Trimethylamine dehydrogenase 
covalent flavoproteins and, 
18, 20, 37-38 
Trimethylaminuria 
smell disorders and, 416 
Triose 
plant genetic engineering and, 
202 


Trisulfides 

selenoproteins and, 66 
Trousseau sign 

cystic fibrosis and, 124 
Trypsin 

cystic fibrosis and, 126 
Trypsinogen 

cystic fibrosis and, 126 
Tryptophan 

indoleamine dioxygenase and, 

979 


tetrahydrobiopterin and, 263 
Tryptophan hydroxylase 
tetrahydrobiopterin and, 265- 
66 


Tumor DNA (T-DNA) 
plant transformation and, 192- 
94 


Tumor necrosis factor a (TNFa) 
amino acid transport and, 153 
biopterin and, 27 


nitric oxide synthase and, 278- 


79 
Tuna oil 
hypertension and, 248 
Tunicamycin 
amino acid transport and, 144 
Turkey 
legumes and, 320 
Turner’s syndrome 
chemosensory dysfunction 
and, 415-16 
Twin studies 
calcium and, 297 
obesity and, 338, 340-45, 
348-49 
Tyrosine 
covalent flavoproteins and, 
7 


fumarate reductase and, 33 
tetrahydrobiopterin and, 262- 
64, 266, 27 
Tyrosine hydroxylase 
tetrahydrobiopterin and, 265- 
66, 279 
Tyrosine kinase 
bovine somatotropin and, 
447 


Tyrothricin 
smell disorders and, 413 
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U 


UDPG-glucose 
plant genetic engineering and, 
> 
uidA gene 
plant transformation and, 194 
Ulcerative colitis 
protein kinase C and, 550 
short-chain fatty acids and, 
997 
Umami 
taste sensations and, 408 
United States 
aflatoxin B; and, 168 
cystic fibrosis and, 115 
fumonisins and, 168, 182-83 
hypertension and, 250-51 
iron deficiency anemia and, 
525 
legumes and, 320-21 
mycotoxins and, 168-69 
nutrition problems in develop- 
ing countries and, 2 
phosphorus and, 305 
Universities 
nutrition research and, 4, 6-14 
Unsaturated fatty acids (UFAs) 
cell function and, 546-48, 
551-52 
LDL-cholesterol levels and, 
356, 359-60, 369-71, 376 
tetrahydrobiopterin and, 262 
Uracil 
tetrahydrobiopterin and, 262 
Urea cycle 
arginine and, 140 
Uremia 
chemosensory dysfunction 
and, 414 
Uric acid 
glycogen storage diseases 
and, 87, 90-93, 95, 97, 
103, 105 
USSR 
former 
legumes and, 320 
Utensils 
aluminum and, 43, 45-46 


Vv 


Valerate 
microbial fermentation and, 
218 
Valine 
bovine somatotropin and, 438- 
39 


covalent flavoproteins and, 27 
Vanadate 
aluminum and, 48 
Vanadium 
nitrogen fixation and, 325 
Vasorelaxation 
short-chain fatty acids and, 
228 
Vegetable oil 
hypertension and, 253 
Vegetables 
aluminum and, 43-44 
glycogen storage diseases 
and, 97, 100, 102 
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Venezuela 
food and nutrition programs 
in, 3 
Verapamil 
aluminum and, 48 
pyruvate dehydrogenase and, 
$12 


Vervet monkeys 

fumonisins and, 174 
Very-low-density lipoproteins 

(VLDLs) 

cholesterol and, 357-58, 362 
Vetch 

nitrogen fixation and, 320 
Vincristine sulfate 

taste disorders and, 411 
Viral coat protein genes 

plant genetic engineering and, 

209 


Viral infections 
chemosensory dysfunction 
and, 408, 414-15 
neopterin and, 269 
Vital HN 
glycogen storage diseases 
and, 
Vitamin A 
childhood mortality reduction 
and, 2 
cystic fibrosis and, 123-24, 
126-27 
deficiency 
nutrition malpractice and, 
osteoporosis and, 310 
Vitamin Bz 
see Riboflavin 
Vitamin B3 
see Niacin 
Vitamin B)2 
covalent flavoproteins and, 18 
cystic fibrosis and, 123 
iron deficiency and, 522 
smell disorders and, 416 
Vitamin C 
glycogen storage diseases 
and, 
indoleamine dioxygenase and, 
272 


osteoporosis and, 288, 290 
taste disorders and, 412 
Vitamin D 
aluminum aborption and, 48, 
57 


cystic fibrosis and, 123 
cytochrome P450s and, 394 
osteoporosis and, 288-89, 302- 
3, 306-8 
protein kinase C and, 548, 553 
Vitamin E 
carotenoids and, 573 
cystic fibrosis and, 123, 126- 
27 
protein kinase C and, 549 
Vitamin K 


cystic fibrosis and, 123 
osteoporosis and, 288-90, 308- 
9 


Vitamins 
bovine somatotropin and, 440 
chemosensory dysfunction 
and, 414 
covalent flavoproteins and, 18 
fat-soluble 
cystic fibrosis and, 123-24, 
126-27 
glycogen storage diseases 
and, 98 
water-soluble 
cystic fibrosis and, 123 
Vivonex TEN 
glycogen storage diseases 
and, 96, 102 
Volatile fatty acids (VFAs) 
nonruminant mammals and, 
217-31 
Vomiting 
cystic fibrosis and, 118, 123 
von Gierke’s disease 
glucose-6-phosphatase and, 84 


W 


W1282X mutation 
cystic fibrosis and, 113 
Wasting 
cystic fibrosis and, 123 
glycogen storage diseases 
and, 106 
Water 
aluminum and, 43-46, 49-50 
Weakness 
cystic fibrosis and, 105-6, 124 
glycogen storage diseases 
and, 85, 101-4 
Weight 
cystic fibrosis and, 114, 118- 
19, 123, 125-26, 129-31 
glycogen storage diseases 
and, 95-96 
Western diet 
calcium and, 299 
lipids and, 358-60 
Wheat 
aluminum and, 44 
bran 
calcium and, 304-5 
short-chain fatty acids and, 
219, 223, 228-29 
glycogen storage diseases 
and, 99 
plant transformation and, 193 
Winter flounder antifreeze pro- 
tein 
plant genetic engineering and, 
199, 206 


Wollinella succinogenes 
covalent flavoproteins and, 
33, 40 


Women 
blood pressure and, 248-55 
calcium and, 297, 298 
copper and, 310 
cystic fibrosis and, 114-15, 
128, 131 
obesity and, 340-45, 350 
osteoporosis and, 289-90, 
293, 295, 297-303, 305- 
7, 310 
phosphate and, 305 
protein and, 306 
PUFAs and, 248-55 
sodium and, 306 
vitamin D and, 307 
Worm loads 
debilitating levels of 
children and, 10 
Wound healing 
cystic fibrosis and, 124 


X 


Xanthine 
glycogen storage diseases 
and, 91-92 
Xanthine oxidase 
purine catabolism and, 397 
Xanthomas 
glycogen storage diseases 
and, 89 
Xenopus laevis 
amino acid transport and, 143- 
44, 146 


Xerostomia 

transport losses and, 408 
X-linked ichthyosis 

due to steroid sulfatase defi- 

ciency 
smell disorders and, 416 

Xylanases 

short-chain fatty acids and, 


Y 


Yeast 
covalent flavoproteins and, 20 
plant genetic engineering and, 
9 


Zinc 
aluminum and, 51 
chemosensory dysfunction 
and, 414-15, 423 
cystic fibrosis and, 124 
osteoporosis and, 289-90, 310 








